Measurements of the Cd"' nuclear-spin -lattice relaxation time T& and Hall effect in crystalline CdO, a, degenerate semiconductor, have yielded the contact hyper6ne strength of the conduction electrons at the nuclei. The product T&T = 168 sec 'K, independent of temperature T and frequency v for T=1. 4, 4.2, and 77 -350'K, and for v=2 -10 MHz. Taking the carrier concentration N=2.6X10' cm 3 independent of temperature to within 3% at 4.2, 77, and 300'K, and using an effective electron mass m, *=0. 2m"we calculate an averaged electron probability density at the nucleus, (~qb&(0) t')=7XI0~6 cm ', normalized to unity in an atomic volume. A comparison with i~palo)~') in an isolated atom is interpreted to show that the Fermi level of the impurity band lies in the host-lattice conduction band. The Hall-effect data support this. The resonance frequency shift predicted from the Korringa relationship, -0.017 j&, is smaller than the observed shift, -0.031 j&. This is thought to be due to covalency contributions rather than to electron-electron interactions.
, and using the measured" y, =1.57X10' and y"=5.93X10' (for Cd'"), we get
The polarization of the Fermi-level electrons in the applied magnetic field gives rise to a resonance field shift, the Knight shift, ' given for independent electrons by From Eqs. (2) and (5) 
B. Experimental Considerations and Results
The CdO crystals were grown by the vapor-phase deposition method with a vaporization temperature of about 1200'C and a condensation temperature of about 1000'C. The modification is always face-centered cubic (halite). The crystals typically appeared as thin (0.5 mm), single-crystal plates, often joined at right angles, forming a "square" spiral. The largest singlecrystal plate (on which Hall measurements were done) was about 9)(3.5X0.6 mm. For the NMR measurements, the crystals were crushed to about 1-mm'-size particles and then added together to make a sample of about 1-cm' volume.
The basic NMR spectrometer was a Varian V-42008 wide-line system equipped with a variable-temperature accessory for operation from 85 to 550'K. Liquidhelium experiments were performed in a specially constructed Pyrex Dewar to which the NMR probe was clamped. The higher temperatures were measured by means of a thermocouple inserted into the sample.
The resonance field shift of the Cd"' nuclei was measured with respect to a solution of CdCl~ (0.1m,) . Each of these values is deduced, however, from theory which takes into account only optical-mode scattering of the electrons, which is clearly not the dominant mechanism in our sample. Thus, in view of the relative simplicity of interpretation of the optical method and the agreement of their results with ours, according to Eq. (7), we conclude that our effective mass is given by m, *=0. 2m" probably to within 20%.
IV. DISCUSSION
Using m, * 0.2m. and E 2.6)(10' cm ', we calculate from Eq. (4), V(~gi (0)~' ) 1800, the wave function being normalized to unity in a unit volume. This number is the relative electronic probability density at a nucleus compared to the average value in the crystal.
If we normalize to unity in an atomic volume, then (~Ps (0)~' ) = Ps 7X 10-" cm '. This value could be improved by a better determination of the effective mass but the conclusions drawn in this paper would not be affected.
We compare Pp with Pg =(~P~(0)~s), -the value in the free ion. I'z may be calculated using the Goudsmit formula' and, if CdO is mostly ionic, the 4d"5s'S~I2 term is probably the most appropriate one; this gives P~9. 2)&10s' cm '. The factor $=PF/P~= 0.8 -is -inthe range typical for metals. ' If, indeed, the electrons were localized around the impurity centers, we would expect a much lower g, since there would be little interaction with nuclei in the bulk. Thus, the electrons appear to be more characteristic of the conduction band than of an isolated impurity band. Furthermore 71, 109 (1958}. "S. Goudsmit, Phys. Rev. 43, 636 (1933) 
